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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
obtain a new compound having 
hypoglycemic action and aldose 
reductase inhibitory action, and 
useful for treating diabetic 
complication, etc. 

SOLUTION: This new compound is 
shown by formula I [Rl is a lower 
alkyl, of formula II (R2 and R3 are 
each H, a halogen, lower alkyl, etc.; 
(m) is 1-3; (n) is 0-1; A is O or S) or 
of the formula (CH2)q-B ((q) is 1-4; 
B is hydroxyl, a lower alkylcarbonyl, 
aryls,etc.)],e.g. l-{4-[(2,4- 
dioxothiazolidin-5-yl) methyl] 
benzyl}-3-[2-(benzyloxy)ethyl]-2,4- 
dioxo-12,3,4-tetrahydropyrido[2,3- d] 
pyrimidine. The compound of 
formula I is obtained by the following 
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process: a compound of formula EI is 

first reduced and then subjected to ft 
Meerwein arylation followed by ^ 
reaction with thiourea to form a 

compound of formula IV, which is IM 
then hydroglyzed in the presence of 
an acid. 
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0.1 6mol) ©N,N-yy^WA7 5 F»fS« 
(2 0 0ml) tfCtl ,2-ytFn-2,4-mvK 
'J F [2,3-d] -3,1 -*=Mfy>*»J:CM ,2- 
t>b Fa-2,4-5?**VKy F 13 ,2-d] -3, 
1 -t+WXJM&Hl (24. Og. 0.15mol)% 
*#T4>S*ol)Q;L ^CT3 0fllBI8K*Uc&. x 
hd'Oyjl'T'nS F (34.8 g. 0.16«ol)©y 
**M**KT S Ffflft (8 Oral) **»T»TU JS 
(cgjafcT 3 B$IB)fil# U/c. £fft&***<c&*#rUJ 0 

(37.6?, 8 8%) *f#fc. 
[0083] (C) 2- (N- (4-xFO'Oi? 
*) ] 7S^3^i75 F©-&fiSffi 

1- (4--F DOfA) - 2 ,4 -y^+y f V F 
[2,3-d] -3,l-ttty>(3 7.6g. 0.1 
3raol) ©N ,N ^**A7 5 FKfflffi (240 
nl) *«C. *?&T. 2 5%7>*-7* (6 Oral) 48S 

i mtmofc. m&m* 2 Nigs-cttiiBL-cfifjti 

{CM (2 7.2 g. 8 09€) 

[0084] (D) l-(4-ihnK>y*)- 
2.4-5>**y-l ,2,3,4-f-F^t FPf y F 

[2 ,3-d] f 'J S y>©£Ji££ 

2- (N- (4-xha^iPjl/) ) 7 5/i3f>fi 
7SF(2 7.0g. 9 9niiDl) fcJ:^! ,1 
Xil/y-f 5 yy*-;K 3 2 .2g. 19 8ramol)%13 

a»L^ofca(*=fex $ y-j^n*r jst*. ssl K» 

l;fci Jffe»3|ctt©«lia{b^% (2 4 .0 g. 8 1 
%) 

[0085] (E) l - (4-iFn«>»)-3 
- (2- ("OSW**^) x^;l/) -2,4-5?*+ 
y-1.2,3.4-f F^bFnfy F [2,3-d] b 

y ?s?>©^ffi 

1- (4-ihn^W -2 ,4-t?**y- 1 , 
2,3,4-f F^bFObV F [2.3-d] b'JSy 
>(2.7 9g. 9.4imiol). 2 - (^>J?;I/**V) 
if^nsH (2 .2 1 g, 10 .3nn»l) fe.k^K 
*y>A (1 .94;, 1 4 .Oramol) KN .ti-i^Mf" 
**J^7 3 F (1 Oral) fcUDAt. 60'Ct?2BSffl« 
#brt. fiit*4*'r*RL'X»Kx?n''CttliiL/. *r 
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W3Mt£® (3.6 8*. 9 1%)*«fc. 
[008 63 (F) 1 - (4-TXS^V>)l) -3 
- C2- x*;t0 -2,4-^** 

V-l,2,3,4-f h7i:Pnb:9P [2,3-d] tf 

1 - (4--bn<>>^) -3- [2- (^>iW* 
#^) x*jU) -2 ,44^**7-1,2 ,3 ,4-f*h^fc Fa 
try F [2,3-d] (8.00g. 18.5m 10 

fiol) *x*y-;l, (4 0ml) fciglBS^ «<t*X (I 
I)r7j<*0«!(16.7g. 7 4.0mmol) £JE*.T, 1 

mmmbtc* mmm-c^wLx 2 N*mti- f u 

X&vmmt&to (7.3 5*. 9 9%) 
[0087] (G) 1- C4- (2 -^n^r-2-x 
h**x#;i,#xjUx*;i/) ^>^;P) -3- [2- (^ 

x*;IO -2,4-^**y-l ,2,3, 20 

4-fh7t Fatry F [2,3-d] ey-%s»4>fr 

l- (4-7* - 3- (2- (^>i^u* 

*f) x^JVO -2 ,4-i>**V- 1 ,2 ,3,4-f h 

7t Fot'VF [2,3-d] t'y5^> (3.4 8*. 

8.6 5mmol) <D7feF>fc« (12ml) (3m 

1) % 4 7%£Ht*3B»(3ml. 2 5 . 9mmol) 

ft 6WF<crftfligt**h»*A (0.66*. 9.5 

lnmol) (OimWL (3ml) «TFU 3 04MHWM, 

fc. J6CT#yJHfcC** (5 .6 3ml. 5 1 .9imol) 30 

Sfe«*4 o vt cm mm (D ( o . i 

3*, 0.8 7ni«>l) ^^*roJM^, JgS£«%*r 
#RLT#I*x*;l/TfflajLfc. wa©*«*i«fckT 

JtfeMlttOfigaa^ (3.54*. 72 

[0088] (H) 1- {4- C (2-^^-4- 

3- C2- (^>S?Xf*+S/) xWH -2 f 4-S?* 40 
♦V-l ,2,3 , 4 — ?* F 7 fc F P t* r J F [2,3-d] 

try t*J><o£im 

1 - C4 - (2-:/a*-2-xF*$/*jMte*x* 
;l>) *t>yjlO -3- C2- (-O^Wti/) x* 
;10 -2 f 4-t?**v- 1 ,2 ,3,4—rhvt FOtf 
V F [2 ,3-d] try 5$7> (8.4 6 g, 14.9mno 
1) % **IJHR (1.25*. 16 .4mmol) fc«fctffil« 
tF'J^A (1 .3 5*. 1 6 .4im»l) <Dx*y-;l/$g 
* (7 0ml) *-*Bttl/fc. KJ«*K»l/C#HBL 
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tt^Stefflft^! (7.3 0*. £Stt) 
[0089] (I) 1- (4- C (8.4-S>*+V 

*7 % /yt»-5--f>w y -3- 

(2- ("OSJiM'+i/) x*;U] -2,4-PsMry 
-1 f 2 l 3 l 4-^h5t Fnfc-y F [2,3-d] t"«J 

l- {4- c (2--f 5^-4-**y*ryyi»- 
5-*ou) -3- C2- ("<>t?* 

**$✓) iW] -2 ,4-S?**y- 1 .2 .3 ,4-7" 
h^tFntry F [2,3-d] VVZ&> (4.92 
*, 1 0 .2mnol) Ox*y-^«H (1 00nl) *C2 
N&» (5 0ml) *M*T^O»fcOfc. x£y-;P£ 
fltebfcft, *T»tibXl«x^t?»Wbfc. W» 

P7h^77^tffll!l, aft7**7T*tR©fcB 
ft^B(4.0 8g, 8 3%)*»fc. C<^t^»©N 
MR7*-**JWT«:^-r. 

[0090] *H-NMR (CDC I j. 400iyHz. T 
MS) d : 3.07 (lH J dd,J = 10.0. 14. 
0Hz) , 3.48 (lH,dd,J=4.0. 14. OH 
z) . 3.7 9 (2H,d, J = 6.0Hz) . 4.3 7 (2 
H.d ,J = 6.0Hz) , 4.46 (lH,dd,J = 4. 
0. IO.Ohz), 4. 5 4 (2H,s). 5. 52 (2 
H,s> . 7.1 2 (2H,d,J = 8.0Hz) , 7.1 8~ 
7.26 (8H.m). 7.45 (2H,d,J=8.0H 
z). 8.4 5<lH,dd 1 J=l.B. 7. 7 Hz), 8. 
66 (lH.dd.J = 1 .6, 4.8Hz) 

[009 1 ] (IHWI2) 

i- (4- c (2,4 -j/**y*7y r yt»- 5-4 
*) y?ji0 +<>V&) -3- (2-fcFP+fx* 
Jb) -2 f 4-s?*+y- 1 ,2 ,3,4-^F-7t Fner 
y F [2,3-d] t'V$*J>> (SSL) (O^ffi 

(A) 1 - (4- c (2 l 4-^**y*7yy^> 
-5-4;!/) -rf^Jl/D -3- (2-t Fn* 

t/x^;b) -2,4-^*y- 1 ,2 ,3 ,4-^Fvt 

Fntry F [2,3-d] try ^i»<o^mk 

l- (4- c (2,4-»**y*ry i Jt?>-B--{ 

;b) -3- [2- (-<>^;Vt^ 

i/) x^ib) -2,4-5>*+y-l .2,3 ,4-f-hv 

tFntry F [2,3-d] ey (i .oo*. 

2.0nnol) €rtt[ft^^U> (5ml) ICftMStt, 
#ffi^T, O'CrH^fl:*'?* (2ml) *«ITL. 
ri^fBJB^bfc. Sl6RK:ydry-jb«ttAA:« % « 

^7 ^ -twu atS7«b^ 7 ^«o«ia<b^ 

(0.68*. 8 6%) m COft^JCDNMR^ 

[0092] *H-NMR (CDC 1,. DMSO- 
d,. 4 0 0MHz. TMS) 5:3.06 (1H, d 
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d, J = 10.1. 14.3Hz), 3.44 (lH,dd t 
J = 3.8. 14.3Hz), 3.87 (2H,d.J=5.5 
Hz) . 4.3 1 (2H.t ,J=5.5Hz) . 4 .4 3 ( 1 
H,dd,J=3.8. 1 O.lHz) . 5 .54 (2H. 
s), 7.16 (2H,d,J = 8.lHz). 7.2 4 (1 
H f dd,J=4.8. 7.9Hz). 7.44(2H,d,J 
= 8.lHz). 8.46 (lH.dd,J=2.0. 7 .9H 
z) . 8.68 (lH,dd,J = 2.0. 4.8Hz) 
[0093] (I8fcfll3) 

1- {4- C <2,4-y**V*7*/y^>-5-*f 10 
)l) J W) -3 - (4-7x-;^) 

-2 ,4-^tf+v- 1 ,2 ,3 ,4-fh^b Fntf y F 
[2,3-d] tT';5^> (SSM) <D^fi£ 
(A) 1- (4-x hao!?*) -3- (4-7x 
XJL^;I,) -2,4-i/**V-l ,2 ,3 ,4-^F? 

bFatry K [2,3-d] try $^<^d5fe 
mm\ (E) t^oc, ntt«i (D) rfffc^y f 

t'J^>2,O0g (6 .7 0mnol) t 4-yx~)lzT 
?)UU* Fl .57 g (7 .3 8nnol)\ Ml* 'J 9 A 
1 .3 9* (1 0.0 5imo1) % N.N-t^^tf^A 20 

r s f 7 m i , ear^jv^ 7 *#o£faft£ 

«?(1.54*. 53%) 

[0094] (B) 1 - (4-TZ J^>Z»l>) -3 
- (4 -7 -2 ,4-$>**y- l ,2, 

3 Fotry F [2,3-d] try * s/>© 

H»m (F> ±H«ic, (A) -efifcxfa 

#1 .54 * (3.5 8rmol) % tttfUX (II) ZJjCffl^ 
3 .2 3* (1 4 .3 lnnol) % x*y-~;U2 Oml*JfIU 
T v 3»fi7*;l/7 t XttOMBftftll (1.23g, 30 
8 6%) Srff/c. 

[0095] (C) 1- C4- (2-:/n*-2-x 
h + ^Jl/^-;l/X^;U) -3- (4-7* 

-*7*Jl0 -2,4-^**V-l ,2,3,4-^h? 

bFatry F [2,3-d] try 5s»a>£jSffi 

£»Wl (G) iBiaJC> *»«3 (B) rgfcr$> 
#1 .2 3* (3.0 7nmol) . 4 7%*fWcJR«3 .2 
3 fir (1 4.3 lnmol) . M«H^hy^A2 3 3nxj 
(3.3 8nmolK 7*h>5ml, 7* ';>l>Sx*;l,2 . 
0 0ml ( 1 8 .4 2irool) . 8tft« (I) 4 6mg (0.3 40 

(0.5 3*. 3 1%) £#fc. 

[0096] (D) 1- (4- ( (2-^5^-4- 

3- (4-7xXJl) ^;U-2 ,4-y**V- 1 , 
2.3,4-f-h5b Fntry F [2,3-d] fc'J 

H»0|1 (H) HS6«3 (C) -Cfflfc^QX 

*f^3 2 0mg(0.5 7imK>l) . **IS*4 7mg 
(0.6 2nro>l) % SmthVOAb lmg(0.6 2nmo 50 
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1) % x*>>~*5nfl*J8<,>T\ &&7W?rZtt<D 

(0.16*. 5 8%)*fcfc. 
[0097] (E) 1- (4- [ (2,4-5**+!/ 

^T^ys?>-5--f;u) y*A0 -<>5>jH -3- 

(4-7*x*:7*rt,) -2,4-i?**V- 1,2,3, 
4-^h^bFaey F [2,3-d] try 

Hfc^U (1) tmtitic. HS6AI3 (D) t»/c^5> 
#0.10* (0.5 7mnol) . 2NSK1 .Oml (0.6 
2ramol) % x*ywl/2ml£Jf!t>T> afer^^r^ 

«oass{b^a (o.osg. 8 0%) **§fc. cow 
on mr sar^-r. 

[0098] l H -NMR (CDC 1 it 4 0 0»tz. T 
MS) *:l.B7~*-1.7 7(2H a m),2.65 
(2H,t ,J = 7.0Hz) . 3.07 (lH,dtf,J» 
9.9. 14.0Hz), 3.49 ( 1 H ,d d , J = 3 .8. 
14.0Hz), 4.11 (2H l t l J = 7.0Hz). 4.4 

7 (lH,dd,Js3.8. 9. 9 Hz) . 5.53 (2H, 
s), 7.14 (2H.d t J =8.1 Hz) . 7.16-7. 
2 7 (6H,m) , 7.44 <2H,d , J =8 . 1 Hz) . 
8.46 (lH,dd,J = 1.8. 7.9Hz). 8.65 
(lH,dd f J = l .8, 4.8Hz) 

[0099] (mmm4) 

1- {4- C (2,4-^**V*7^y^>-5-4 
)V) **>\,) - 3- (4-fcf7x-;Mf 

;l>) -2 t 4-S>*+V-l ,2,3,4-f-h^bpat 

y k [2,3-d] tryss» (ssn) v&mm 

(A) 1 - -3- (4-tT7 

x-;M^) -2,4-5>**V-l ,2,3,4-^h 

vt Fntru F [2 ,3-d] try *^>©£0Effi 

3S56W1 (E) <5:H«^ f&lfeWl (D) tWct»J F 
ty IV>\ 0 0nKj(0.3 3mnol) . 4- (zfU*J 
*;V) Vyx-)lQ2ma (0.3 7mraol) . 0SK#y5 
A7 0mg(0.5 0imol) , N,N -y^^^^UAT 5 

Fi»i*«t»r. afeT^^y^oena^fc^ (6 

5mft 4 2%) 

[0 100] (B) 1 - (4-7$ s^yVfr) -3 
- (4-t7x^M^) - 2,4-^t+V- 1 , 
2,3,4-?* F5t FntT'J F [2,3-d] tryst? 

Hftftl (F) iHfiKC. H*«4 (A) rfffcxhp 

#0.7 5* (1 .6 lnwol) % £<b*X (II) 

1 .4 5* (6.44nmol) , S-)l> 1 OmlfcffiH 

f8®sr^7 t ^«flo»a<t^ < o .6 2 g , 

8 9%) 

[0101] (C) 1- (4- (2-^P*-2-x 
h+S/^^Ax^A) - 3- (4-fcT7 

*x;M*;lO -2 ,4-t?t^y- 1 ,2 ,3 ,4-rh 

^b Fairy F [2 ,3-d] ey ^^>©^i* 

(g) ipi«(c v mmm (b) rt#/cr^> 
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ft6 2 2rog(l .4 3nmol) . 4 7%£{bk3Sffi0 .5ml 
(4.2 9imol) % WmtbVV&l 0 8mq(3.38 

nrool) „ 7-feh>5ml. 7&V JVIJx f-Jl 0 . 9 3 ml 
(8.58nrol) % mm (I) 2 0mg (0.1 4mmol) 
afeT^7r^#;©eigBffc^«J (0.48 

g. 56%) 

[0102] (D) 1- {4- C <2--f*->-4- 

**y*7*/ys»-5--ov) M?)i>) o^/p} - 

3- (4~t:7x^MW) -2 t 4-S?**V- 1 , 
2,3,4-^h7t KPfcU F [2,3-d] tf U 5^ 10 

HSfcWl (H) (C) rSfcAQi 

X^;H*4 7 0mq(0.7 9innol) . **J83R8 6mg 

(0.8 enrol) > IMP*!- 1 mg (0 .8 6mno 

1) , x£y-;l>5nn*JI!C>T\ e&T^7r^tt© 
«EBmfc£fc ( 0 A 0 g. J£«W) 

[0 103) (E) 1- {4- C <2,4-^:t*V 
*T*/«S»-6--f*) -3- 

(4-tr7x-;M*;i/) -2 ,4-^^+v- i ,2 f 
3.4-^h^bFntry F [2,3-d] try 5$?><D 20 

xikMi (i) tmm. ns6«4 (D) -ct#^^5> 

ftO .4 0 sr (0 .7 9imol) , 2N£»4.0nil. x* 
(400ma 98%) *»fc. t<D«J<DNMR7 s -*£ 

[0 10 4] 1 H-NMR (CDC 1 3i 400nhz. T 
MS) 8 : 3 .09 (lH.dd ( J =9.9. 14. 1H 
z).3.4 9(lH,dd,J = 3.8. 14.1 Hz), 
4.48 (lH,dd,J = 3.8. 9.9Hz). 5.31 30 

(2H,s). 5.5 6 (2H,s) , 7.22 (lH,d 
d,J=4.8. 7. 7 Hz) . 7.15-7.6 0 (13H, 
m) , 8.4 9 (lH,dd,J = 2.0. 7.7hz) . 8. 
66 (lH,dd,J=2.0. 4.8Hz) 

[0 105] (|giWW5) 

1- {4- ( (2 t 4-5>**y*7!/ys»-5-4 
)V) SfJl) *<>is)l} -3 - (2- (7xiW* 
5/) x*;lO ~2,4-^**y-l ,2,3,4-7^5 
bFntfy F [2,3 -d] If 9 5i» (SSO) <D£ 
Jftffi 40 

(A) 1- (4-xHa"C>S>;l/) -3- [2- (7 
x^iWfi/) x*;!/) -2,4-^**y-l ,2.3 , 
4-^f«7tFney F [2 f 3-d] tfy $i?><0# 

33fcfl!i (E) &n«fc* ^96fli (D) rttfctfy F 

t?y 5S»2.0 0g (6.7 0ninol) % <8-^7x 
*h-;M .48g (7.3 7mmol) v K«*y«5Al . 
39g (1 0,0 5imiol) „ N ,N-^^^^*^AT 5 
F 1 4ml4:fl§t>T. fifer^i/7 7^«08ffift^! 
(1 .7 0*. 6 0%) %#tc. 50 
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[0106] (B) 1 - (4-r^<>^) ~3 
- [2- x?;l0 -2 ,4-^tf* 

v- 1 ,2,3,4-f-h^fc FatfV F 12.3 - d] e 

£ffcffi (F) <h^(c, *teW5 (A) rf#/c-hn 

ftl .70? (4.0 6ninol) . mtX* (II) 

3.8 7 g (1 6 .2 5«no1) % x* y-;b2 OnltJBtr* 

t\ «E»6T*;V7r^tto»is<t^» (i.B3g. 

9 7%) HttC. 

[0107] (C) 1« C4- (2-^D*-2-x 
Y*U*)\>tf-)\,x>*)\,) 'O^) - 3- C2- (7 
x^Wt^) x^;tO -2 t 4-i>**V- 1 ,2.3 , 
FPtTU F [2, 3-d] t'J5i/>% 

sum (g) ttmic. $mms <b> ts^t^> 

ftl .5 3* (3.9 4wno1) > 4 7%£ft**BU .4m 
1 (1 1.8 2ml) . 30iSK^hy , >A3OOmg(4. 
3 3 ml). 7feh>8nfL 7 * y^»x^;V2 .5 6m 
1 (2 3.6 4mmol) , Kfb& (i) 5 8mg (0 .3 9nno 
1) tJBtr'T* BftT**? 7*«0«Bffc£t» (1.4 
4g, 6 6%) *«/c„ 

[0108] (D) 1- (4- ( <2--f3->-4- 

**y*7yy^>-5--ot0 ^>s>jW - 

3- [2- (7x^^) iW -2,4-i?* 
*y-l i 2 l 3,4-^h7fcFnb'y F [2,3 -d] 

try 

gjfcttii (h) mrnws <o m^nx 

Xf-JUftl .4 4g (2.6 lmnol) . **ffi£2 18mg 
(2.8 7mnDl) % »M^hy^A2 3 5mq(2.8 7nBi 
ol) , x^y-;H 0nfl4fl|C>T. 0fi7^7 7^« 

vmsmt&m ( i . 1 8 g. 9 6%) zwc 

[0109] (E) 1- (4- C (2,4-»*+V 

*r»/yy>-5--f*) y^J'O^;!/} -3- 
(2- (7x^t4^) x^;W) -2,4-^^y 

-i ,2,3.4-^h^bFPfcry f 12,3-d] try 

mmi (I) ^K««C, ^»M5 (D) TWcJZ> 
ftl .1 8g (2.5 lmnol) . 2N«»1 2.5ml, x 
^ywU2 5ml«rffl^T, 667^7 r XttOfteB^t 
Ml (1.1 4 g. 9 7%)£ntt. C<^«J<DNMR^ 

[0 110] *H-NMR (CDC 1,. 4 0 OMte, T 
MS) 8 : 3.09 (lH,dd ( J = 9.9, 14. 1H 
z) . 3.49 (1 H.dd.J =3.7, 1 4 . 1 Hz) . 
4.28 (2H p t ,J=6.0Hz> . 4.4 8 (lH.d 
d,J=3.7. 9.9Hz). 4.54 (2H,d,J =6. 
0Hz). 5.55 (2H,s), 6.85^6.93 (3 
H,m) , 7.15 (2H,d,J =8.1 Hz) . 7.2 1- 
7.23 (3H,m). 7.46 (2H.d,J=8.lH 
z), 8.4 8(lH f dd,J = 2.0. 7.7Hz). 8. 
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67 (lH v d.d,J=2.0. 4.8Hz) 

[oui] (mm) 

1- {3- ( (2 l 4-5?**y*T7yy>-B— / 
)V) df-M^itAr) -3- (2- (^>^;U*+ 
U) x*;lO -2,4-^**y- 1 ,2 ,3 ,4-xh? 
tpaty F [2,3 -d] try (SSP) <D£ 

(A) 1- (3-- Fn-<>^;1>) -3- C2- 

x*;iO -2,4-S?*+V-l ,2,3, 
4-f h7bh*PfUF[2,3~d] try 

gSSSWl (E) ig|«S«C. (D) Tfcfcty F 

fcTU .7 0 g (5 .7 0wtk>1) , 2- (^>t^ 

**J/) x^b^D 5 F 1 .3 5 g (6 .2 7im©1) % & 
SJ^y^Al .1 8g (8.5 5mmol) , N.N-Sof* 

mzit&m (2.5 3?. saw) 4f#fc. 

[0 1123 (B) 1- (3-T5-/^>i/;P) -3 
- (2- x*;t,) -2,4-^** 

V-l ,2 ,3,4— f F^fc FOtry F [2.3-d] tr 
'J *S?>Otfttt 

*feWl (F) &n«(c. 196015 (A) TtfffciPn 
i*2 .5 3 fir (5.7 0irmol) > «t** (n> 
5.14k (2 2 .8 0irmol) % X*y-MH 2a1*J|jC> 

■c i^s#sitt©«82*t£fc (2.31^. m*W) 

[0113] (C) 1 - C3- (2-:/a*-2-X 
h*i'*?J\'#-)lX*)\') s<>V)\,} -3- C2- (*c 
:/WM-*5/) x*;lO -2,4-3***v-l ,2,3, 
4~fh7tFPb'V K [2,3-d] by $*J><0& 

mm\ (o <tsi«fc. mmm <b> T»fcrs> 

£2.31* (5.7 4ranol), 4 7XMbttMtl .€a 
1 (1 7.2 2mjnol) , b 9 2A4 3 5mq (6 . 

3imiDl), T-feF>2 0ml, T^'JAWx?'^ .7 
3ml (3 4.4 4imtol) % Stfli (i) 8 5mq (0 .5 7m 
mol) jftre«&«<D«Seft^» <1 .42*. 4 

4%) 

[0114] (D) 1- {3- C (2--f 5^-4- 

3- C2- («*>y;l**$/) x**}-2 v 4-3>* 
+V-1 i 2,3,4-f'h7bFotfy F [2,3-d] 

try ^xd^ghe 

JtlkMl (H) tra*5C, H«fll6 (C) -CSfcApx 
*?>;W*1 .4 0* (2.4 7mmo1) , ^fl8R2 0 7« 

(2.7 2mmol) % hy-Jp A2 2 3oq (2 .7 2mm 

ol) % x*y-;H 2«l*fB(r>T, gftr«iU7 tX« 
CD»Kffi^t^» ( 1 . 1 0 g. 8 7%) tftfc. 

C0115] (E) 1- {3- ( (2.4-^aT+V 

*7 % /yy>-5--ow -**>io -3- 
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(2- (OS*****/) x*;t0 -2,4-tf**V 
~1 ,2,3,4-f h7t FDtfy F [2.3-d] try 

Uttsflll (I) iP3«fc, *teM6 (D) r»fc*5> 
ftl.lOg (2.1 3nwo1) . 2NSS1 3ml, x*y 
-;i>2 5ml&/8l»T\ efeT*;U7yXtK<D&fS*b£4& 
(l.Olg, 9 29*>€fPfe. CO^CDNMRt 5 -* 

[0 116] l H-NMR (CDC 1 j ,40 0MHz. TM 
10 S) 8 : 3.1 7 (lH,dd,J = 8.4. 14. 1H 
z) . 3.35 (lH,dd,J = 4.0. 1 4 . 1 Hz) . 
3.7 9-3.8 7 (2H,m) , 4.3 6-4.3 9 (2 
H.m). 4.45 (1 H f dd f J =4.0. 8.4Hz). 
4.57 (2H,s), 5.53 ( 2 H ,q , J = 1 4 .3 H 
z) . 7.0 9 (lH.d.J =7.7Hz) . 7.20-7. 
3 1 (8H,m) . 7.4 2 (lH,d,J = 7.7Hz), 
8.4 7 (lH,dd,J = 2.0. 7.7Hz) , 8.67 
(lH,dd,J =2 .0. 4,8 Hz) 

[0117] <jhm7) 

20 1- {4- C (2 ,4-^tf*V*T!/y^>-5 -4 
)l) JW} -3 - (3- (7 x~)lt* 

Is) -2 i 4-»#+y-l ,2,3,4-f-F 

7t pa try f [2 ,3-d] try (SSQ) <d 

(A) 1- (4--hP^W -3 - C3- (7 

^W^) :/atvto -2 ,4-t?*+y- l ,2 , 
3 ,4 --f h"7t PP try F [2,3-d] try $i»<D 

m&Mi (E) tH«(c. ihmii- (D) r»ytty f 

30 try 5^>2.50g (8.38nmol) % 3- (7*iA 
^Bt^PS Fl .9 8g (9.2 2mmol) , 
M9«y9Al .74 g (12.5 7mmol) % N,N-^ 
j****Jb±T 5 F 2 OalCAC^ fift7**7r^ 
VMWBfbdfN (2 .5 3g. 7 0%) 
[0 118] (B) l-(4-7$/0^)-3 

- (3- ^ntr;b) - 2 f 4-i>* 

+V-1 ,2,3 .4-^h^t Fabry F [2,3-d] 
tfy 5^><D^fiH56 

J556W1 (F) <bH«<C, mmWl (A) rff^xFn 
40 W2.5 3g (5.8 5imol) % ttft^X (n> r*B«f 
5.2 8 g (2 3 .4 0mnol) % x^y-;V2 0a1&JBt> 

r, awfer^e^r^ttcoaBe^ft (2 .4 8 g. 

[0119] (O 1- C4- (2-^a^e-2-x 
F*^4/#x^x^;P) ^<>^;l/3 -3- [3- (7 
*x;u^+s/) ^atv« -2 ,4-^**y- 1 ,2 , 
3,4-^h*fc potry p £2 ,3-d] en^>© 

llttffl (G) mfiM7 (B)rf^ft:r^> 

50 <*2.48g (6.16DIU01) , 47%^fc*^K2.0 
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6ml (1 8 .4 9nmoD , ffiiBK* F V 0 A4 6 8mq 
(6.78nm>l) , 7-feh>20im, 
4.0 0rol (3 6 .9 8nmol) h ®{t© (I) 9 2mg(0. 

(2.2 7 g. 6 5%) 
[0120] (D) 1- {4- ( 

3- (3- (y*x;i^**/) ^at:*) -2,4-^ 
**y-i ,2,3,4-f Fney f [2.3- 
d]by$^>C>6$a 10 
mWl (H) i^«tc, HSS«7 (C) rfffc^ux 
Xf-;H*2 .2 5g (3.9 8nmol) . **JS9R3 3 3imi 
(4.3 8mmol) , gm* h 5 9mq (4 . 3 8 mm 

ol) % x*y~;l>2 0ml€:/Blvt\ 067*^:7 y* ft 
(DSiatMt^ftCl .8 8ff. 9 2%m 
[01213 (E) 1- {4- C <2.4-5>**V 
^r/'J^-5-/Jl/) "C>s?jir} -3- 

(3- (7x^i/) T/ntTJlO -2,4-^** 
V- 1 t 2 ,3,4-f h^fcKof'J F [2, 3-d] b 
'J 20 

mmi (i) *6M«7 (d) mfc-u;/ 

#1 .88 g (3.5 6nmol) % 2N£&2 0mK x*y 

-*4 o mi*JBut\ afer^;wy t *ttto«faft£*s 

(1.72g, 91%)^/t. CO&ONMRt*-* 

[0 12 2] *H-NMR (CD CI,. 4 0 0»fiz, T 
MS) £ : 2.20-2.24 (2 H,m) . 3.08 

(lH,dd,J=9.7, 14.1Hz). 3.4 8 (1H, 
dd,J = 3.8, 14.1Hz), 4.07 (2H,t,J = 
7.0Hz) , 4.3 2 (2H,t ,J =7 .0Hz) . 4 .47 30 

(lH ( dd l J = 3.8. 9.7Hz). 5.52 (2H f 
s) . 6 .7 8-6.9 3 (3H,m) . 7.1 3 (2H, 
d. J = 8.lHz), 7.20-7.26 (3H,m). 
7.4 4 (2H,d,J =8 . 1 Hz) . 8.45 OH.d 
d,J=2.0, 7.5Hz). 8.67 (iH,dd,J = 
2.0, 4.8Hz) 

[oi23] imms) 

1- (4- ( (2 B 4ry**y*T!/«P>-5--f 
A) -3- 12-}£W>X*A') 

-Z,4-9ar<lFV- 1,2 .3,4-^^1: PntfVP 40 
[2,3 -d) fcrys^> (SSR) <D$jm 

(A) 1- (4-x ha^Z/VM -3- (2-b*y 
*»X*JU) -2,4-^**y-l ,2,3,4-^F? 

t FDtry f [2,3-d] try st»<D£jfcj£ 

(E) <h^«tc v istetti (D) rfffctry f 

fcf'M^>2 .50mg (8 .38mmol) % 2-tfyt*>X 
Fl .7 2mg(9.2 2renol) , &K#ytfA 
1 .7 4mg ( 1 2.5 7fmol) k N ,N -io* ^JMwPA 

Fi 0mi*«^r, a%r*^rx«cD8fa{t^ 

©(3.18*. 94%) *&tt Q 50 
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[0 12 4] (B) 1 - (4-7^y^>^) -3 
- (Z-WJ>X*)l) -2 ,4-t?**y- 1 ,2 , 
3.4-^h^fcFdb-y F [2 f 3-d] &)ZZ»<D 

£31011 (F) ^««C V *»W8 (A) ritfexFn 
#3.1 8g (7 .8 8muol) . ttt^X (II) Zl**a«J 
7.1 1 g (3 1 .5 3nmol) % x jr-/-*5 Oml*JBt> 

wtftr**^ r'^Mtt^ d.oo 

g. 3 4%) 

[0125] (C) 1- C4- (2-:/a*-2-x 

h*e/*;u^x;i/) «>*?jio - 3- (2-try^>x 

-2,4-SWV-l ,2,3,4-^F5bFP 
try f [2,3-d] try $¥><o&m& 
mmmi (g> iisi*cc, anas <b) vwcr$> 

»1 .00 g (2 .68wnol) . 4 7 %^fc#J8t» 0 . 9 
3ml (8 .0 4mmol) , MfSBUi- h y**A0 .2 0 g 
(2 .9 5mmol) % 7Hz t- > 1 0 ml, T*9JHkxf'JU 

1 .7 5ml (1 6.0 8mnol) . ttffctt (I) 40mc>(0. 

2 7hd1) *Jll»T, ^T*fryTXVMMBtb&m 
(0.5 7g. 4 0%) 

[0126] (D) 1- (4- ( <2-<(5y-4- 

**y*Tvfy^>-5--fA0 y^Jio - 

3- (2-try^>x^> -2.4-i?*+y- 1 , 

2,3,4-f'F7bFPfcry F [2,3-d] trysP 

SS6051 (H) iH«(c, HJ6W8 (C) r»fc^Px 
X^;l#0 .5 5 g (1 .0 2mmol) t ^*IS^8 6mg 
(1.1 3fmol) % WW-hy^A9 3mg( 1 .1 3im>o 
1) % x^y-;l/5ml*Mt>T v 6fir^7rXtt(?) 

«B«ft««r<o.i 5g. 30%) zntc 

[0127] (E) 1 - (4- C <2,4-S>*+V 
*T*-/yS»-5--f>b) - 3- 

(2-by^>x^) -2,4-^^^^-1,2,3, 

4- f- F^t Fntfy F [2,3-d] V*J 

ISKMl (I) <fcpq«<c, j5ftiW8 (D) 
#0-1 5g (0.3 limol) , 2N«a3ml v x*y- 
*6mrt:m^X. fiftr*^7 y ^tt<DSgB{t^» ( 4 
Omq. 2 7%) t^tDNMRf^fcWTK: 

[0 12 8] *H-NMR (DMSO- d». 400ivti 
z. TMS) &: 3.06-3.10 (3H,m) , 3. 
8 9 (lH,m) . 4.3 4 (2H,t ,J = 8 .0Hz) , 
4.83 (lH,dd,J = 4.0. 9.2Hz). 5.42 

(2H,s), 7.16-7.19 (3H,m). 7.23 
-7.27 (3H,in). 7.34 (lH.dd,J=4. 
8. 7.9Hz) , 7.6 6 (lH,dd,J= 1 .8. 7.6 
Hz) . 8.4 0-8.4 2 (2H t m) . 8.69 (1H, 
dd,J= 1 -8. 4.8Hz> 

[0129] (mS&W9) 
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1- {4- C <2 l 4-5>**V*77!/$»-5-4 
fr) y*;iO -3- (2- C4- Uv7v 

b;P) "<>^;btf**/) x*)l} -2 ,4-^**y- 
1,2,3,4-^FvbFatry F [2,3-d] fcfy* 

*jy (sss) 

(A) 1- (4-xha«>^l/) -3- {2- (4 

- (4V?atfJlO -"08****5/) x*;H -2.4 

-y**y-i ,2,3,4-^ h^t Fntry F [2,3 
-d] try 55>>©*«tt 

JtltMl (E) &Mttc, JgkMl (D) rfffcby F io 

by *^>2.50g (8.3 8mo1) v 2- (4- (-f 
y/atfju) "<>$>****✓) x^;i/^n ^ F2.37 
g (9.2 2mmol) , Mt#!l9Al .74g (12.5 
7w»l) v N f N-5?ji*\JlaWW*7 3 F2 0ml*flH> 
•C, »TW r *«<D«ffi{t£«l ( 2 . 6 8 g . 6 
7%) 

[0 13 0] (B) 1- (4 -T5 -3 

- {2- (4- (-fV^aif*) *<>^***J/) x* 
*} -2 ,4-t>**y- 1 f 2 ,3 ,4-f^b Fat* 

» F 12 ,3-d] try 5 5?><D^J«S 20 
IQtrffll (F) tft&K, (A) T»fcxha 

#2.6 8 g (5.6 5bik)1) v ftftXX (il) rAfflft 
5.1 Og (2 2 .eOnrool) > x£y-;l/l Oml£JB(f> 

■c. wrer**? t wv&sutem ( 2 .4 3 sr. 
97%) *f§fc. 

[01313 (C) 1- C4- (2-ya*-2-x 
h*5/#*#x*x*;U) «>SM0 -3- {2- (4 

- (^v^pe;l/) "<>s;***i/) x**) -2,4 
-S***y-1 ,2,3,4-^ F^bFatr»J F [2,3 

-d] try i^xdmk 30 
(G) £naic. ussffis (B) r»/trs> 

#2.4 3g (5.4 7nnol) . 4 7K*ft**K1.8 
3ml ( 1 6 .4 1 muol) % ffi«H^ F I/O AO .4 2 g 
(6.0 1 ni»l) % T-te h>2 0 ml. 7*y/l*x*;l/ 
3.5 5ml (3 2 .8 2nno1) , BftiS (D 8 2mg(0. 

5 5imoi) «/Btr>?. afe7*;vyr*tto«iWt£«i 

(1 .90 g, 5 7%) *»fc. 

[0 1 323 (D) 1- (4- [ (2--f 5V-4- 

t^y^77'ii/>-5-^) y*;iO ^>y;i/} - 
3- (2- C4- (4y?ne*) *c>2;***s/) x 40 
-2.4-5>**y- 1 ,2,3,4-^F^bFa 

try f [2 .3-d] by 5^>©£jaa6 

sbmi (H) time, mmm <« twt^n* 

^H*1.90? (3.12mmolK **J§8&2 6 1 «g 
(3 .4 3mraol) , timTh y$A28 1 mg (3.4 3mm 

ol) . X*/-iH 5ml*fflt>T\ 6S7^7 7 ^tt 

0»f3lfi{fc#ft (1.74». 5E*W) 
[0133] (E) 1- {4- [ <2,4-3>**y 

*r % /ys^>-5--f*) -***) o^n - 3- 

(2- (4- (4y?p?*) *<>$*rt>**5/) x* 50 
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*} -2,4-y**y- 1 ,2,3,4-f-F^bFab 

y f [2,3-d] *vzt»i>&m 
mmi (i) mmtc. $mm <d) rsfc-f 

#1 .7 4 g (3.1 2biho1) . 2N&B1 5ml, x*v 
-Jl;3 0n1*JBlvC* ^7«*7r XftOMMtett 
(1.1 Off. 6 3X)*ftfc. C©»©NMR*-* 

[0 1 34 3 l H-NMR (CDC I j. 4 0 0Miz, T 
MS) 6 : 1 .2 0 (3H,s) , 1 .2 2 (3H, 
s). 2.85 (2H.ni). 3.08 (lH,dd,J = 
9.9. 14.1Hz). 3.49 ( 1 H ,d d , J = 3 .8 . 
14.1Hz). 3.7 8 (2H.t ,J = 5.9Hz) , 4.3 
7 (2H,t ,J = 5.9Hz) . 4.3 7 (2H,t,J = 
5.9Hz). 4.47 (lH l dd,J = 3.8. 9 .9h 
z) . 4.52(2H.s). 5.53(2H,s). 7.1 

0- 7.26 (7H,m), 7 .4 5 ( 2 H ( d , J = 8 .2 
Hz). 8.46 (lH.dd, J = 2.0. 7.9Hz). 8. 
66 (lH.dd ( J =2.0. 4.8Hz) 

[0135] (mmio) 

1- (4- c (2 i 4-y**y^r % /y»>-6— r 

il>) -***) ^>$M>) -3- (N,N-S?jr***Jl"t 
*-OM*MP) -2.4-5>**y-l ,2,3,4-^F 
9b Fabry F [2,3 -d] fc*n^> (SSS J) 

(A) l - (4-xha-<>y;i/) 
jfefteXut *;U-2 ,4-S>*+y- 1 .2 ,3 ,4 -f- h 
7b Fabry F [2 ,3-d] try 5S?>©£j«85 

n -^*tf >Tj^Lfc**ffc:J- h y OA (0.89 
g. 2 2.13mmol) ON,N-^W*^7 5 F» 
(4 0ml) <»i«Cl - (4-xha-^>i?;V) -2, 

4-y**y- i .2 ,3 ,4-* hvb Fa try f [2 , 

3-d] by (6.00g, 20.1 2mnol) 
^Ti«roftj^ ^S5CT3 0»ffll9fft/ta, ^a 
^ftKx^K2,4 5m1, 2 2.13nro>l) ON.N- 
yy^jP^il/Ar 5 FttK ( 1 0ml) *#»TSTU 

E(c^a«:T3Rpaa»t/t. jsis}K***«:ar*TB 

^ft (6.36g. 8 2%) 

[0136] (B) 1- (4--hD^>W -3 
2 ,4 -t?*+y- 1 ,2 ,3 t 4 - 
T^h^b FOby F [2, 3-d] by 5^><D^fiHfe 

yf^-2 ,4-y^+V- 1 ,2 ,3 ,4-^F^b Fa 
bU F [2 ,3-d] bV S5?> (6 .36 g. 16.5 
5mmol) tf-h^b Fay v^-V £>^l> (1:1) 
«H-(40h1) CCfflIU 2Sficr)2N*Mfb^hyO 
A*^SS ( 1 6 .5ml, 3 3.1 Ornnol) *JJD*r 1 ^10 
«»L/^o RfKK* 1 NiBH^»I^TKtt ( p H 3 ) I 
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Oft. fmi*SVl}>f)M<7A2UVh!f<77 
MU M$t&7*Jl>7 7*WDm&it£® (5.64 
g. 9 6%) 

[0 13 7] (C) l-(4-ihP^W-3 

- (N.N-s^?***'*^*^?*) -2 ,4-t? 
**y- 1 ,2,3,4-f^fc Faeyp [2,3- 
d] tr» 

1- <4-~Fp*<>5M0 -3-#^jK*^^- 

2,4-^**v-i ,2 ,3 ,4-^h^t Fairy F 

[2,3-d] trysy> (2.50g, 7.02mraol) 10 

fdfcft**-^ (i Omi) *JH*t, JWioowi 
t/t\ *feStt<oB*ny F*ftfc. i?j?)i> 

7$>&WZ (0.69g, 8 .4 2mmol) 

Ajg« (1 5ml) CC, A*;VT 5 > (2.9 4ml. 

2 1 .06wnol) «tt*X % *»T. ±EH»ay FO 

*nn**4M (5 mi) SiSTL i*mil* ufe. £ 

.6 6g, 6 2%) *fifc. 
[0 138] (D) 1 - (4-r^^>^) -3 

- (N.N-yy^l/^/^-fiW^) -2,4-S^ 
*+V-l ,2,3,4-^h^b FPtTUF [2,3- 
d] tfV$S?>«>Mtt 

1- (4-i^<>y;H -3- (N.N-^-rf*^ 
*JU/*fc-OM*Jl>) -2 f 4-y**V-l ,2,3,4 
-TYvt Faey F [2,3-d] bfy 5 5» (1 .6 
6g» 4 .3 3 mmol) *x*y-;M 1 5ml) KigiKS 30 
ft fcftXX (II) rJmm (3 .9 1 g, 17.3 2imi 

oi) imz.x2mtmmLtt. rj&k**t*«u i 

mr**y rz#<D&mm£® ( 1 .4 4 * . 94 

%) 

[0139] (E) 1- [4- (2-:/a*-2-x 
h+£'*A'4te*:c?)iO - 3- (N,N- 

i/Jl-friJJWHiJfrJ+fr) - 2 ,4-^**7- 1 , 40 
2,3,4-^F^bFnty F [2,3-d] try xt> 

1- (4-T5y^>5?;U) -3- 
*^q6-f^^).-2 f 4-^*+V- 1 ,2 ,3 ,4 
-f- F^fcFa try F [2,3-d] eg*27>(l .4 
4 sr. 4.0 8nmol) <DT-feh>Siff ( 1 2ml) tC&S 
* (3ml) % 4 7%JWt**» ( 1 .4 1ml, 1 2.2 4 
rrrcol) *j|JO*fc«, 5 WFfcTBmt** h V ■? A 
(0.3 lg, 4 .4 9imol) <D*fci««8TU 3 0# 
IBft#Ufc. JglCT^yX'ffix^V (2.65ml. 24. 50 



ftig¥9-2 95977 
26 

4 8mrol) fcflO*, 5tf3£*4 0'C<!:Lfc», ISfBS 
(I) (6 Imp, 0 .4 lmnol) *#W^iU*.fc. JKfc 

&^?fc&Lxm&fia&+ h y ^ Aries l/cH » 
v-> a --cwku m®ibw<ommtGm ( i .8 2 

g. 8 6%) *|#/c 
[0140] (F) 1 - {4 - C 

3- (N t N-i?M*)l#)M*<i)]sJ*)l) -2,4- 
9 J**V- 1 ,2 ,3 ,4-f^bFUfcfy F [2,3- 

d] ev$*J»<b£f$,& 

1- [4- (2~;/P*~2-xK*^#;l^;bx* 
;l>) - 3- (N,N-V>J?Jl>UA»'<*:<Ol 

-2,4-^**V-l ,2 ,3 ,4 -9*h?t F 

ntry k [2,3-d] try^^Xi .80g. 3.4 

8btoo1) . **JS3R (0.3 2 g. 4.17mmol) fcitf 
ft»^M;9A (0 .3 4 4. 17 mmol) ©x*y>- 
(2 0ml) *-|«SifiLfc. StfSgSftSJL-Cffr 
aLfcft»*«ttLfc», x*>-AT»»l/t. fife 
»^<D&ietMt£«J (1.10g. 6 8%) 

[0141] (G) 1 - {4- C (2,4-^aT+y 
*T > /ys»-5--OP) Jf-fr) *05/JUJ -3- 

(N ,N-^ ?J]/) -2,4 

+y-l ,2,3,4-rh^t Fntry F [2,3-d] 

try xi»<o^fm 

1 - (4- c <2--f $y'-4-;i•*y*7!/y^>- 
5— OU) ^^)^>i?^) -3- (N,N-^^ 
-2,4-^+y-l ,2,3, 

4- f h7tFak'«J F [2,3-d] fy (1 . 
10ff. 2 .3 8mmo1) <Dx*ts-)l&m (20ml) CC 
2N«» ( 1 1ml) *lffl*-t5l$Hfl«Lfc. 
x^^^4g*0, «F»x^;l/r«lfflL 

/Co w«)B^fiaioftffi*r^L, )»*«»^hy^A 

SE^t^K (0.90g. 8 1%) m C<D®<DN 

[0142] l H-NMR (CDClj, 400Mtz. T 
MS) ^:2.99 (3H,s), 3.08 (lH.d 
d,J=9.7. 14.1 Hz), 3.12 (3H,s). 3. 
46 (lH,dd,J=3.7. 14.1Hz). 4.47 

(IH.dd.J =3 .7, 9.7Hz) , 4.9 0 (2 H, 
s). 5.55 (2H,s), 7.15 (2H,d,J=8. 
3Hz). 7.22 (lH.dd.J =4.8, 7.7Hz). 
7.4 3 (2H,d,J =8.3Hz) , 8.4 6 (lH.d 
d i J=2.0. 7.7Hz), 8.46 (lH,dd,J = 
2.0, 7.7Hz). 8.67 ( 1 H ,d d , J = 2 . 0. 
4.8Hz) 

[0143] (mmm\ i> 
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1 - {4~ ( (2,4-^**7*7*/y^>-5-^ 
)[>) ~3- t (4-J*)l>V«7i/ 

**#x;M*JlO -2 ,4-2/tf+y 
-1 ,2,3 ,4-f*r^fc FntfUF [2,3-d] try 

(SSSK) <D£Jifcfc 
(A) 1- < 4 -x Fa-OS**) -3- C (4-^ 
*jHf*<9y>- 1 --f *) #;i/>Kx;krf *;io -2, 
4-i;**v- 1 ,2 ,3 ,4-f-hSt Fat"'j F [2, 

3- d] try s^ccte^ 

Hfcflll 0 (C) <fc|S3«<C. UttWl 0 <B) 10 
;M*>»2 .60g (7.0 2mmol) , Stft**x*5m 
\ 1 -.p^Ut^^O .9 3ml (8.4 2wnol) , 
hyx^T5>l .96ml (1 4.0 4mmol) , 9UU 

£*J (2. 2 Off, 7 1%) Srfifc. 
[0 144] (B) 1- (4-75/<>^) -3 
- C {A-M*)W<*7Vl/- 1 -4)1) ft*4fx*j< 
-2 ,4-S>aM»y- 1 ,2,3,4-^h^fcFn 

*y f [2. 3-d] ey s^vo^jsat 

0 (D) &n*CC> J0M1 1 (C) r»fcx 20 
rOttl .9 8g (4.3 lmmol) % affc^x (il) r^k 
fff&3.8 9g (17.24imDl) % x*y-;l/2 0ml* 

fflt^T, iter**? t zm>m&ft&& ( 1 .74 

g. 9 9%) *«fc. 

[0145] (C) 1- (4- (2-^O^r-2-x 
r+t'tfrt^x^XTMiO *>fJtO -3- C iA-j* . 
f;l/f^7^- 1 --/*) *)\,i£-)\,jt*)\,} - 2 . 

4- tfcMpy- 1 ,2,3 ,4-?»h9fc FP£!/ F [2, 

3-d] try 

JQfiWi o (E) &MMc % gJkMi l <B) vmtr 30 
S>#1 .8 1 g (4.43nbl) % 47%£Wb*3Rffi 
1.5 4ml (13.2 0no1) , fi«»^hV^A0.3 
4? (4.8 7mmol) , Tfe r> 1 Onl* T*y*»x 
*;U2.8 8ml (2 8.5 8mw)l) , ffitft^ (i) 6 5mq 
(0.44mnol) *JB^T. «Jt67^7TXtt(Dfl 
Bft«M ( 1 .4 2 g. 5 6%) £»fc„ 
[0146] (D) 1 - {4- ( (2--f$y-4- 

3- ( <4-y?A'tf"C2£?>- i -^^/> ftjiaKx* 

-2,4 -^**V-1 ,2,3,4 -T^r^fcF 40 
aeWF [2,3-d] t'U^^XD^JSSffi 
SBS6W1 0 (F) i^|«CC k JEJMl 1 (O rftfe" 
DxxfWl .4 0 g (2.4 5nrool) , **JRJR2 2 
0mg(2.9 3mmol) % BWt^ h U ^A2 4 Omq (2.9 
3irrool) , x*y~jH 0ml£J8l>r, 667**7 7 
atttWRKtMtefc ( 0 . 4 6 g , 3 6%) *»fc. 

[0147] (E) 1- {4- ( (2,4-faT+V 
*T % /yt»-5--f*) -***] *Oi**) - 3- 

( (4-^W^7$/>-l --{*) **ijtx*;f* 
*) -2 ,4-UaMFy- 1 ,2 ,3,4-^h^fc Fa* 50 
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y F [2,3-d] t'V ZisXD&f&m 

mm \ o (g) mmcs sfefcwi 1 <d> -cwt-f 

S>#0.85g (1 .6 3hd1) . 2NW8al. X* 
^ft(0.1U, 1 3%) fc. CCD&ONMRt* 

[OUSl^-NMR (CDC1*. 400Miz, T 
MS) 8 : 2.3 2 (3 H,s) , 2.43-2.53 

(4H.br), 3.13 ( 1 H , d d , J = 9 .2. 14.1 
Hz), 3.41 (lH,dd,J = 3.7, 1 4 . 1 Hz) . 
3.51-3.64 (4H.br) , 4.47 (lH.dd.J 
= 3.7. 9.2Hz) , 4.9 1 (2H,s) .5.55 

(2H.s), 7.16 (2H.d.J = 8.0Hz) . 7.2 
3 (lH I dd,J = 4.8, 7.7Hz) . 7.44 (2H, 
d,J=8.0Hz). 8.46 (lH,dd,J =2.0. 
7.7Hz), 8.68 (lH,dd,J = 2.0, 4.8H2) 

[0149] (9WH12) 

1 - {4- C <2 f 4-5>**y*T % /ys>>-5--f 
*) JWi+O&l) -3- (4-**y*>**) 
-2 f 4-^*+y-l ,2 ,3 ,4~fh7tFnf«J F 

[2 t 3-d] try S^XSSSL) o&f&& 

(A) 1- (4--ha^« - 3- (4-** 
VOffr) -2,4-^+y-l ^2 ,3 ,4-f-r? 

t FPtry F [2,3 - d] try s^xd&jb* 

1 - (4-xFp"t>S?*) -2 ,4-y**y- 1 , 
2,3,4-^rSfc Fatry F [2,3-d] £ y * */ 
>(4.00g. 13.41mmol), 5~^PP-2-^ 
( 1 .84ml. 16.0 8w»1) t aWk*«9 
A(2.6 7g. 16.0 9mrol) teJ:c;6?»*y^A 

(3.7 1?, 2 6.8 2m»l) KN ,N-^^JV*Jp 
AT5F (160ml) *JP^T, 6 0 "Cr2 BH»f(/ 
feo )B«W**'C««l,TWKx^;ur»ffll,fc. W« 

SB^k^&(2.9 0g, 5 7%) 
[0 150] (B) 1 - (4-ri^>W - 3 
- (4-*+v-n>^;U) -2 ,4-y^+y- 1 ,2 , 
3,4-^h7kFDtry F [2,3-d] tfyst»© 

msmmi (f) iei«ic. nte«fi2 (a) vmtt~h 

n^2.8 9g (7.0 lmnol) , mtXX (n) Z^m 
?J6.3 3g (2 8.0 4mmol) , x^y-;U2 5ml*ffl 
^X, Vffi&T^yrZViiDmtttim (2.4 5 
g. 9 9%) ZWc. 

[0151] (C) 1 - (4- (2-:/a*-2-x 
h + ^;U^x;bx^U) *<>i»\,) -3 - (4-^4 
y^>?;u) -2,4-y**y-l ,2,3 .4 -f h7 
tFntry F [2,3-d] t£V*t»o&m 

mm i (g) &n«(c ( ^swi2 (B) mr$ 



as) 

29 

>{*! .43? U.Oemnol) . 47%JWfc**8l . 
4 1ml (1 2 .1 8nmol) v EfifK* b 'JSAO .3 1 g 
(4.4 7nrool). 7-feF>10nfL T^y^Kx*^ 
2.6 4ml (2 4.3 6nroo1) > ®<fc$B (i) 6 lrng (0. 
4 1 imol) fcfllOT, H&tt«<D«lS<l:^«J (1.50 
g. 72%) 

[0152] (D) 1- {4- ( (2 f 4-^**V 
*7*/w>-5--<;l') jl*s^\ ^>^} -3- 

(4-**y<>*^) -2,4-^**y-l ,2,3, 
4-^K^tKnfcrVK[2,3-d] fVS^>©^ 10 

ISffi^l (H) IS66W12 (C)Tttfb»a 

x^fJl/ftl .47? (2.8 5nwol) , **m%2 6 0 
iwj (3.4 Immol) v »Kt h»;»?A280mg(3.4 1 
nmol) . x*y-JH 5ml*El,vt\ 5I*&*> *SS« 
id) <tnu«K:. 2N*ffii0rai%fflur, Sfer* 

^7TXtt©S^fc-&*»(1.0 7g. 8 0%) 

[0 153] *H-NMR (CDC1,. 4 0 0(412, T 
MS) £ : 1 .98 (2H,d t ,J=7.lHz) . 2. 20 

11 (3H» s) . 2.5 2 (2H,t ,J»7.lHz) . 
3.11 (lH,dd a J = 9.5. 14.1Hz) . 3.4 8 

(lH.dd. 1-3.9, 14.1 Hz) . 4.10 (2 
H,t ,J =7 .1Hz) . 4.49 (lH,dd,J = 3. 
9, 9.5Hz), 5.54(2H,s), 7.16(2H, 
d,J=8.0Hz). 7.22 ( 1 H ,d d , J =4 .8. 
7.7Hz) , 7.4 5 (2H,d.J=8.0Hz) .8.46 

UH.dd.J = 1 .8. 7.7Hz), 8.67 (lH,d 
d ,J = 1 .8. 4.8Hz) 

[0 154] ($mmi 3) 30 
1- (4- [ (2 l 4-^**y*7*/yiP>-5--{ 

M -3-7*t^I/-2 f 4-^ 

**y-l ,2,3,4-f h7tFPb*'jF [2,3- 

d] \*»%VZ/ (SSSM)O^^ft 
(A) 1- (4-^ha^>^;l/) -3-7x1*U)l 

-2,4-P**y-l ,2 ,3,4-^F^k Fatry F 

[2 ,3-d] fc^ 5^><0^8fc 

n-^^>rffl*btoK3R<l:^hU^A (0.24 
g, 5.90mmol) <?>N t N-VM?)l*)l&T $ FSS 
»(15»1) - (4--ha<>^) -2,4 40 

-S>**y-1 ,2,3,4-^h7tFPtry F [2,3 
-d] f'J=i5>(1.60g, 5.3 6n«nol) **#T 
4*roflQ*, S&fcT3 0#W«#Ofc8, ^P^T 
th7xy>(1.17g, 5.9 0itim>1) 

5 Fj§» (3 ml) tJMTHTU MfcmsitT 
3B*ffflS#Lfc. SiK«**rl&«bS*»x^;brJlSffi 

(D«BBft^ ( 1 .7 5 g, 7 8%) *#fc 0 50 
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[0155] (B) 1 - (4-7$-"<>^) "3 
-7xt^;l/-2,4-^^V- 1 ,2 .3 ,4-^hv 
bFney F [2 ,3-d] b-'J 

mm (f) twice. m&mi 3 (a) rmcxh 

Pfcl .6 8g (4.0 3«mol) , fiffcXX (n) r>KI0 
&3.B4& (16.14tm»l) > X* >>-;P3 4ml£Jfl 

^r, fm^r^y rxtt®ttBft:£4j (1.53 

g, 9 8%) 

[0156] (C) 1- (4- (2-:/a*-2-x 
F*^#;U#-;l>x?-;U) *>yjlO -3 -7xt^ 
-2,4-y**y- 1 ,2,3,4 -fFSt FDfJ F 

[2, 3-d] try ss^osrttt 

mm (g) ±®mc % mm i s (b) rmcTs 

>#1.59g (4.1 2m*>l) % 47%IWfc*38iU . 
4 3ml (12.3 6im»l) , mm.T b "J * AO . 3 1 g 
(4.53nm)l), r-feh>l 0ml, r*'JJt#x** 
2.6 8ml (2 4.7 2wnol) % &*t» (I) 6 1 mg (0 . 
4 1 mmol) «§CVC* £fei«*<D«ia*t^BJ (2.28 
g. 5£*tt) 

[0157] (D) 1- {4- C <2.4-$>*+V 
^7^/yy>-5-^;P) jteMO'OiM'} -3-7 
x^i/;l/-2 t 4-y**y- 1 ,2,3 ,4-fh7t F 

ptry f [2, 3-d] try 5^>o*sas 
ie»wi (H) twauc, mm 3 (o 

xXx*#2.2 8g (4.1 2mmol) , **I3?$3 1 0 
mg(4.1 2uinol) . gm* b V $A 3 4 0 mq (4 . 1 2 
imiol) % xdfy-;l/ (2 0ml) ^ffll^r, m^&T^Jl 

yy^^mmt^m (i .24g, eo%)%s 

[0158] (E) 1 - {4- C <2 f 4-P**y 
^r^/yy^-s-^^) y^>i/)-<>^;H -3-7 
x^^;U-2,4-^^+y- 1 ,2,3 ,4-f h^t F 

Dt?y f [2, 3-d] try 5^>o*rttt 
sesswi ( i ) nffiw 1 2 (d) 5 

>»1 .2 4g (2.4 8nmol) . 2N%»1 2ml. x* 

y-;p2 0mi*ffl^*c % afe7*^7r^ttoftaft^ 

M (1 .1 3ff. 9 1%) CCDWDNMR^- 

[0159] l H-NMR (CDC1,. 400AHZ. T 
MS) d : 3.08 (lH,dd,J=9.9. 14. 1H 
z) . 3.49 (lH,dd,J = 3.7. 1 4 . 1 Hz) . 
4.48 ( lH.dd ,J = 3 .7. 9.9Hz). 5.54 
(2H,s), 5.57 (2H,s). 7.15-7.65 
(9H,m), 7.25 ( 1 H ,d d , J = 4 . 8, 7 .7H 
z) . 8.4 8 (lH,dd,J = 2.0. 7. 7 Hz) , 8. 
70 (lH,dd,J=2.0. 4.8Hz) 

[0160] (mm\4) 

1- {4- C (2,4-^2f*y^T!/y^>-5--< 
)V) -<>V)V) -3- C2- ^OVJlUft) 

x^;U] -2,4-i?**y- 1 ,2,3 ,4 -f-h^fc F 
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ntrvK [2,3-d] bys^> (sssn) o&js 

m 

(A) (2- 
jIO i3f>rs F 

1 ,2-i^b Fn-2 F [2,3- 

d] -3.1-**^>teJ:C;i r 2-^bKn-2, 
4-5>**Vby F [3,2-d] -3,1 
<D(4 : l)jg^ (lO.Og. 6 0.9 3nmol) <b"< 
>^;l>*tfx*;l/T5>ififfiJS ( 1 2 .4 1 g. 6 0.9 
3romol) £ Wl>x> ( 1 2 0ml) (t!K?g?-g\ h yx* io 
)ITZ> (17.88ml. 1 2 7.9 5(imol) %JU«- 

VvV a -r»SJl,T. ^feH*CDSIWb^«5 (13. 

0 1 g. 7 4%) fc^fc, 

[0 16 1] (B) 3- C2- (s<>*s>l?*) 
;i0 -2 ,4-i>**v- l ,2 ,3,4-^F^b Fob 
y F [2,3-d] try 5^><z)^fiStffi 

2-T5-/-3- C2- (-^i^**) X*AO ~3 20 
*>75 F (1 3.0 lg. 45.27nrol) fcJcCM . 

1 5 ( 1 4 .6 8 g. 9 0.5 
4mnol) ^13 0^T«ld»$^ S&fc30#!ffl»# 

bfc„ Kmm&^b&tttmmzxZs-frZmZ-X 
ttftU 6fe»*tt<Z>«£<b£«5 (12. 
19g, 8 6%) fcfcfc. 

[01623 (C) 1 - (4-ifD<») -3 

- (2- (-o^**) x*;i>] -2,4-^**7 
-i ,2,3,4-f-h^t Fabry f [2,3-d] try 

n-^+-y>ri5t^ufc*^ft^hy^A (0.92 

g, 2 2 .9 8mol) ON.N-^^^b^AT^ FSR 

(3 0ml) +K3- (2- (^^Jl/**) X* 
JlO -2,4-^^V- 1 ,2 ,3,4-^h^b Fab 
y F [2,3-d] try (6.0g. 19.15mno 

1) imr&mr-im* m&ttx 3 o#rajs#b 

fc, 4-^Fn^>^il/^as F (4 .55 g. 2 1 .0 

7moD im^riMtr^mxx. micm&tcxdmM 
s#wt. ^mz**.tc&mwix*)i>vmbx. 

(7.8 8g. 9 2%)*Sfc. 

[0 163] (D) 1- (4-T5^>^) -3 

- (2- (^>i>;l^tf) x*;iO -2,4-^**7 
-1 ,2,3,4-^F^t Fney F [2,3-d] *y 

flttsflli (F) ttmz* Wfom\4 (C) r»^xh 

nf*7 .8 8 g (17 .5 7rrrol) , Kit** (II) r:* 
Wfel 5.86 g (70.2 9mmol) , x*S-)l>4 0ml 50 
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*/8^-c WR&r**? r xttoeiefb^ (5.8 

lg. 7 9%) £»/c. 

[0164] (E) 1- (4- (2-^o*-2-x 
h^risiJhtf-fr) ^>^) -3 - (2- ("<>>>;l/ 
**) x**) -2 ,4-^**v- 1 .2 ,3,4-xF 
?b Faby F [2,3-d] by 
SSfceii (G) ±PJ«4C, ggK0ll4 (D) ^{#/e7 5 
>#5.8 1 g (1 3.8 8mmol) . 4 7%*ffc*IR» 
4.64ml (4 1 .6 5mrol) , SiBM*- F y ?A 1 .0 
5g (1 5 .2 7imol) , Ti2h>2 0ink V JlWt 
x^;l/9.0 3ml (8 3.3 0mmol) v KfbSS (I) 2 0 
6mq(l .3 9miK>l) *«t>r. fifer^^T^tt© 
ISffiftl^ (5.0 0g, 6 2%) 
[0165] (F) 1- (4- ( 

^v*7V p y^>-5-<<0i') y^) ^>^) - 

3- (2- (s<>Z»l**) x*;l0 -2 ,4-^** 
V-I ,2,3,4-f-F^b Fatry F [2,3-d] b 

y $*>y<D&i&m 

immi (h) *tfe«ti4 (e) rft/c^P 

XXf;l*5.0 0g (8 .5 8mmol) . 1 9 

rap(9.4 4ninol) . F »J * A 7 7 4mq ( 9 .4 4 

irniol) , x4ry-;V4 0ml*ffl^r, afeT^/W^rX 
tfcomm^ (4 .5 6 g. SfiW) *«n: 0 
[0166] (G) 1 - {4- C <2p4-»**V 
?T"/yV>-b- <<)l) -3- 
(2- (^>2/;^t) x**3 -2.4-S>**y- 
1 ,2 .3 ,4 F -5b Fa try F [2.3 -d] by 5 

mmmi <d ±h««:. *»wi4 (f) rt#/c^$ 

>(*4.5 6g (8.5 8mnol) % 2N*Sl5 0ml, X^r 
y-;W 1 0 Omlfc/BU-C &%7*fry r *#M>&S5fl: 
^ft(3.5 2g. 7 7%)m COSCDNMRt 2 

[0 1 67] l H-NMR (CDC 1 4 0 0ft«z ( T 
MS) 8 : 3.09 (lH.dd.J =9.7, 14. 1H 
z) , 3.49 (1 H,dd,J =3.8. 1 4 . 1 Hz) . 3. 
80(2H.t,J = 7.0Hz). 4.31 (2H,t,J = 
7.0Hz). 4.48 ( lH.dd ,J = 3.8. 9.7H 
z), 5.54 (2H,s). 7.15(2H,d,J=8. 
0Hz) . 7.22 (lH.dd.J =4 .8. 7.7Hz). 
7.20-7.36 (5H,m). 7.45 (2H,d,J = 
8.0Hz), 8.47 (lH,dd,J = 2.0, 7 .7H 
z) , 8.67 (lH,dd,J = 2.0. 4.8Hz) 

[oi68] (mm$) 

1 - (4- ( (2 ,4-S?tf*V*7*/y^>-5--f 
JV) - 3 - C 2 - (4-^P*-2 

-7 )l*W<>i»\'**is) x^Jl/J -2 ,4-^*4 
V- 1 ,2 ,3 ,4-^F^b FPby F [2,3-d] b 

y (ssso) c^fiSffi 

(A) [2- (4-^a*-2-7 
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m 

mmi4 (a) tmm. mmm (a) vmtt** 

W>2.19g (1 7.0nnol) . 2- U-^P*- 
2-7^^P<>y;U^^-» x*;U7S>8 . 1 l ff 

(17.0mmolK F 'Jx**T * > 2 .7 3ml ( 1 9 . 
2nnol) % F;bx>5 0iil*JfH>T, ?Sfe@#e>taS3ffc 
(3 .9 0 fir. 6 2%) €rJ#fc„ 

[0169] (B) 3- (2- (4-7u*-2-v 
n,*w<yi?)\,t*i') x*;tO -2 ,4-^**v- 10 
l.E.S^-^h^tFPlftfP [2,3 -d] \£9z 

mvt\4 (b> twmc. 5 (a) mfcb 

ys»3.90ff (1 0.59biboD % 1,1 --*;u#x 
5 Jf*/~*3 .4 3 g (21.1 8nrool) *J8t> 

r . IWtfer*^^ r ***<D«geft£«5 ( 3 . 9 9 g . 

9 6%) *$/c. 

[0 170] (C) l- (4-^ho-<>^;l0 -3 
- (2- (4-!/n*-2-7^*P^>yib**V) 
x*;l/) -2,4-J?**V-l ,2,3,4-^F^b F 20 
a try f [2. 3-d] by 5^><d£iB£ 
JtlkMM (C) &MMc. £Jfcfll 5 (B) rttfctr 

'M^>3.9 9s (10.2 lunol) % 4--Fa^> 
3?*?a 5 K2 .4 0 g ( 1 1 . 1 3mmol) , 6 0%*SR 
ltth»J^A0.4 5g (11.1 3mnol) % N.N-^-rf 
*»+*AT 5 F2 0ml£J8UT> »SeiH*<3r>Siajk 
^gj (2.15*. 4 0%) *f#fc. 

[0 17 1] (D) 1- (4-7^^>^) -3 
-(2- (4-^P- 2 e-2-7Jb^n^>e>^+^) 
x*;lO -2,4 -^**V-1 ,2.3.4 -fh7bF 30 
nf'J F [2. 3-d] by $^>0^J5fi£ 
JUfifWl (F) H&&0I15 (C) rfiWfcxh 

P#2,l 5 s (4.0 6nmol) > mtx* (n) ^Ma 
©3 .67 s (16 .2 Smrol) , x£ y-;V2 Oml£Jfl 
HT. »*^^<D«@a{t£4» (1.61s. 79 
%) 

[0172] (E) 1- (4- (2-:/a*-2-x 

htrPtlfrtf-fr) HO -3- C2- 
*-2-7;l/*P^>^U#*J/) X*A0 -2,4- 
P*+V-l,2,3,4~5^bFnby F [2,3- 40 

d] bry $t?><^^£ 

£»wi (G) iisswis (D) rsfcr* 

>#1 .5 7s (3.14orol) % 47%IHW<R»1 . 
0 5ml (9 .4 2nmol) % ffifl?®^ F V *A0 .2 4 s 

(3 .4 6nrol) „ 7-feF>5nfL 7 9 VJmxmZ . 
0 4ml (1 8.8 4imol) , Rfbfi (I) 4 6np (0.3 

lnrol) StfettttOSSab^J (0.80 

S. 44%) 

[0173] (F) 1- [4- ( 
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3- C2- (4-^a^-2-^;u^a^>^;u^+ 
V) X*;10 -2.4-^**7-1 ,2,3 ,4-f-h^ 
bFPb'J F [2, 3-d] by S isXDSf&m 

mmi (h) tmmtc mmmis (e> rf#/c^P 

XXf;W0.8 0g (1 .3 7twnol) . 1 1 5 

mq(l .5 lmmol) , g*»* F U *A 1 2 4roq( 1 .5 i 
mnol) % x*y>-jU5ml*ffl<r>T\ afeT^Ml^T^tt 
QfifiBtWb^ (0.84s. S*W) *fffc. 
[0174] (G) 1- {4- ( <2.4-^**V 

*t % /9&>-s-4&) >*no -3- 

[2- (4-*a*-2-7*:tP*>y***5/) x 
WO -2,4-^*V-l,2,3,4-f F^bFn 
by F [2 ,3-d] by ^ 
^«feiWl (I) ifflSfc:, £f6OT 1 5 (F)Tf#fc4S 
>#0.8 4g (1 .3 7dho1) . 2N«K1 5ml, x* 
y-;U3 Oml^rffll^-C, efeT^r^7 y *tt<D«liE{t£ 
«J (0.50s. 60%)4f#/t. CCD^ONMRf 5 - 

[0 17 5] l H-NMR (CDC li. 4 0 0»te. T 
MS) S : 3.10 <lH,dd,J=9.9 a 14. 1H 
2). 3.49 (lH,dd f J*3.8, 14.1Hz). 
3.82 (2H,t,J = 5.7Hz) . 4.38 (2H,t.J 
= 5.7Hz). 4.49 (lH.dd,J=3.8. 9.9H 
z) . 4.55 (2H,s) .5.53 (2H,s) . 7. 
13 (2H,d,J = 8 .OHz) . 7.18-7.26 (4 
H t m). 7.45 (2H,d,J = 8. 0Hz) . 8.45 

(lH.dd,J«2.0. 7.7Hz). 8.68 (lH.d 
d t J =2 .0, 4.8Hz) 

[0176] (m&mis) 

1- {4- ( (2,4-S>*+V*Tvn;i;>-6--f 
)l) ^>t?;U) - 3-«YV^Pb;U-2 ,4- 

t>**V- 1 ,2.3 ,4-^F^bFnby F [2,3- 

d] by sy> (sssp) o&jstt 

(A) 2-7^-N~-{V^at>-a?>75 F 

l,2-ybFa-2,4-^*vby F [2.3- 
d] -3 ,1 1 ,2-t^b FP -2 , 

4- t?**VtryF [3,2-d] - 3,l-**^> 
<0 (4 : 1) «£«5 (7.0s. 4 2.6 5nwol) fc^V 
^nb;l/T5> (1 1 .04ml. 1 27 .96bi*>1> Z 
N,N-^y^;V^Ar$ F (5 0ml) CCffl83S<* 
*^T, 2^M«»l//c. Sf6ffi(*ttSx^;ur}flffl 

«!(1.74s. 23%) ^r»/t. 
[0 177] (B) 3-^V^DbJV-2 ,4-^* 
+V-1 ,2,3 ,4-^K^b FPby F [2 ,3-d] 

by xvx^nsm 

mmm 1 4 (B) tmm. mmm\ e (a> vmc* 
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>Ji»2 .25 g (1 2.5 5ninol) v 1 , 1 *-*7Jl/#x 
>WA *#y-JM.0 7g (2 5.1 lmmol) 
t, Bfef&*tt<DigfBffc£«J (2.29 s. 8 9%) * 

[0178] (C) 1 - (4-^hO^>^) -3 
-^y^a^-2,4-2/t+V - 1 ,2 ,3 ,4-r h 
9fcpP*VF [2, 3-d] fcr»J5^>0#HEft 

lafewi 4 (o tm&ic. mmm e (b> mfct 

'M2?>2.18* (1 0 .6 7mnol) , 4--hn^> 
^^P5 F2.3 1 g (1 0.6 7niDol) . 6 0%** 
ffc*hy$A0.4 7g (1 1 .7 4niw>l) % N,N-y 
y^JM^ATS F2 5m1«rJSlr>T* StfeT^^r* 
tt<D«Ktt£«l (3.47g, 9 6%) 
[0 179] (D) 1 - (4-72^<>») -3 
-^V^DtJl/-2,4-^V-l ,2 ,3 ,4--f h 

^tFatry F [2, 3-d] tys^xo^aa 
Htt«l (F) £B*CC. MM 16 (C)T»fc^h 
a#3 .4U ( 1 0 .0 2nnol) % &ffc*X (11) 
M9.04g (4 0 .0 8 rami) „ x*./-Jl/2 0ml* 
JBl>T % W«e#W«t<Z>SHEft^«l (3.17g.a 
W) «8fc. 

[0180] (E) 1 - (4- <2-"7n*-2-x 
h*^**#xji>x?jl0 o^no -3 
JU-2,4-i>**V- 1 ,2,3 ,4-^F^fc Kaeu 

F [2,3-d] ey ss^aftrittt 

3SttMl (G) fcHflttC. 3gttffll6 (D) T»fc7 5 
>»3.17g <10.2 1m>1) * 4 7%^b**K 
3.5 3ml (3 0.6 3nmol) k ffiSIH* h y «?A0 .7 
8g (1 1 .2 4imol) , T«feh>2 0m1. 7* VIA 
x*JU6 ,6 4ml (6 1 .2 6mol) t SMb^ (i) 1 5m 
A ( 1 .0 2no1> *JIt»T> *«ejfttttO®iB^fc^ 
(1.79*. 3 7%) COftONMR^-* 

CO 18 1 ]*H-NMR (CDC1„ 4 0 0NHZ. T 
MS) $ : I .20 (3H,t ,J =7 . 1 Hz) . 1.5 
2(3H,s). 1.54 OH.s), 3.19(1H, 
dd,J=7.0, 14.3Hz). 3.41 (IH.dd.J 
= 8.4. 14.3Hz). 4.15 (2H,q,J = 7.lH 
z) , 4.3 4 (lH,dd,J = 7 .0, 8.4Hz) . 5. 
31 (lH r m), 5.51 (2H,s) , 7.14 (2 
H,d,J = 8.2Hz) . 7.18 (lH,dd,J=4. 
8. 7. 7 Hz). 7.42(2H,d,J=8.2Hz). 8. 
4 4 (lH f dd,J*2.0. 7 .7Hz) , 8.62 (1 
H,dd,J=2.0, 4.8Hz) 

C0182] (F) 1- {4- C (2-4 S./-4-* 



C19D #^¥9-2 9 59 7 7 

36 

3- YV^ntVU-2 ,4-y**V- 1 ,2 ,3 ,4-r 
h^bFntfy F [2 .3-d] t'J^^fiSffi 

*mmi (h) tm&tc. mmmiG (e) mfe»a 

xXf^#2.8 9g (6 .09im»l) % **SU856 0 
mq (7.3 linnol) , MP* h »J 0 Oroq (7 .3 1 
rmoD . x*->-;W2 5ml*J8C»r, 8*7**7 7* 

wnmimt&m d.oog, i 4%) zwc 

[0183] (G) 1- {4- C (2.4-SfcMPV 
10 *7*/yy>-5--fji') 'OS/*) - 3-4 

,4-y**V- 1 ,2 ,3 ,4-irh^b 
Fotfy F [2 ,3-d] f'J^>©^tt 

Hfcfli ( 1 ) UteW 1 6 (F) tr&fc-f $ 

>#1 .88g (4.44wiol) , 2N*&K22m7, x* 
-/-JUS 0ml£flft>T, afe7*JP? 7 xK<0tSKffc'& 
. «| (1.839. 97%)4»fc, CCDftONMR^- 

[0 18 4] *H-NMR (CDC1,. 4 0 0Miz. T 
MS) a : 1 .52 (3H,s) , 1 .54 (3H, 
20 s), 3.10 (lH,dd,J = 9.9. 14. 1H 
z). 3 .50 ( lH,dd,J = 4.0. 1 4 . 1 Hz) . 
4.4 9 (lH.dd.J =4.0. 9.9Hz) , 5.32 
(lH.ni), 5.5 2 (2H,s) . 7.16 (2H,d, 
J = 8.lHz). 7.1 9 (lH l dd,J«4.8 k 7.9 
Hz) . 7.4 5 (2H,d,J=8.lHz). 8.4 5 (1 
H f dd,J=2.0. 7.9Hz). 8.63(lH,dd, 
J = 2.0. 4.8Hz) 

[0 18 5] (KRfl) *IC % HBt* (I) ??*Sft* 

[ 1 1 lamrtm 

£8feKtt, 1 3-2 Oili&OKK/ra Jclttttv^X* 1 
«4-*-5E&t/CJ8l>fc. KKWI&3 aiv«CK»»M* 
J:D^^y>»A (30/il) L/. ^3-^*+vif 
— tfttfiC-ClklMlt^A^ lftL«ffl^3 5 0 - 4 0 Omq 

*1 0 0iKj/kflO»*ri H2HaP»^l/fc. 4 0S 
40 fi$3WM^m\ ««Btfl8gf<Djfilliffi^ 1 0 

o t u-c, cwcjw- smaPtT^ (Tea 1 tc^f) 
*3f?^rfc 0 taut* i tc^r. 

[0 186] 

mi] 



4««T4> (%> 



xlOO 



1*1) 
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[o 187] [23 r* m&&& * 

(ARItStt) 

5ill»©»l1stai*iMt*» hfcx-^AJS»TKS0E 
b. &%K:*g#*«a»l/fc. *fi»*»&^-f-7> (Ha 
vman) [y*-y-.>l> rt-f+PiP*/* * 

;Xh>J- <}. Biol .Chan.) ,240,877-882 (1965) ] 

ngD7* k-x y y*aja?b/c. 7* F-x y 

tfStt©af5£tt? s *7 : 7> (Dufrane) 6©£ 
ft [^-ftf^S** ^f^> (Biochem.nied.) ,32,9 
9-105 (1984) ] (CfcOff -jfc. fl|J% 1 0 OnHKK')^ 10 

0 .0 3 1*1 NADPH (fij^-3^>7 3 F 7f- 
>5?X*U**F #*7«-H 4*J:O«»<it,T0. 
InM DL-^y-fePr^t F«r&*»J:5«CS9»Lfc 
i3 5BM*hy«>A-*y9A-y>tt8HES (pH 
7.0) 400 w ltC±B7.»l/F-xy^*-' fe'5 0 
«il*flO*.. 3 0X:«CT3 0»BBS(63-I*fc. 
[0 188]3«C. 0.5Ntt»0.15ml4JniTJEl6 
*#it3 tt. 1 0 n«W 2 6 N*fiWty- F 

y>Ao.5«i*aam-rscitcj:o, liresLiSKio 

•C^Dfcn«DP(BMtS-3?->7 5 F 7f-> V>*>> 20 

TP-lOOFan^Wi'o^w-hy-y (aot 
SSttfcSSti) «ffilr>-cmSAS3 6 Onm, 3t#&g4 
eOwKD^-CiUjei/fc. Sfc. *H*4ftlil*ftfe9R: 

Lft:S3fe5fia*3> h a-^ffii L7t. fc#©7* F— 
x y * * Z -fef(lSfiH4««^»a©«iJ>«fc 97* F— 
x y * — tffflSiitt* 5 o %ffl»T *©«:<#»&« 
fi(5 0%ffi«SK; IC, 0 ) 4bt*»ft:. 7*F- 30 

x y ? * -mgmommzm 1 «c^r. 

[0 189] 

tm] * 
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ICm (M) 
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1.48 XIO" 6 


(XXffl) 


^> 


51 


5.75 X 10** 


(XXIV) 




53 


L32X10* 


(XXV) 




51 


>1(T 5 


(XXVI) 




49 


9J2XWT 7 


(XXX) 


o 


60 


7.35 X NT* 


(XXXVI) 




45 


4.92 XW 7 


(XXXW) 


a 


48 


6.30X10* 



[0 19 0] (mWt) ICR^ttg^X (53 
lift) *ffllr>T. 8Pa^{C«J:*Sitt«ttKK*!f-D7c. 

*^w©^y k try $i>^mm<oLD„mt»irtii> 
300 mft/tarfiLt-c* 9 . m> ! &&&mm snfc. 

[0191] 

[^©ass] *jm!©-«sc (i) -catosnssra 
&try Ftry 5t?>iWK*tt» jfimiBTffffl48j:^A r 

bar. mm, mmm. ****Da0Mtc*c* 
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A6 1K 31/505 AED A6 1K 33/505 AED 
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